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DETAILED ACTION 

Claim Objections 

1 . Claim 4 is objected to because of the following informalities: the word "to" is 
missing from line 1 which it is the Examiner's opinion should read "The method 
according to claim 1 Appropriate correction is required. 

2. Claim 7 is objected to because of the following informalities: It is the Examiner's 
opinion that the claim should read "between 4 minutes and 5 minutes". The claim will 
be treated as such from herein. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 10-11, 13-15, 19-20, 22 and 24 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Sentein (as cited in the IDS). 

As to claims 10 and 24, the reference teaches a method of treating a photovoltaic 
cell comprising: 

• Heating the photovoltaic cell for a period of time (section 1 , H 2), and 

• Simultaneously subjecting the photovoltaic cell to an electric field (section 1 , ^ 
2) wherein the photovoltaic cell comprises: 

o A first electrode (lower Al electrode, Figure 3), 

o A second electrode (upper Al electrode, Figure 3), and 
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o A photoactive layer (polymeric film, Figure 3) between the first and 
second electrodes. 

Further regarding claim 19, the reference teaches applying a field voltage to the 
first and second electrodes and the electric field exceeds a no-load voltage of the 
photovoltaic cell (section 2, If 3; section 5, If 1). Where 5 to 10 V clearly exceeds a no- 
load voltage. . 

Further regarding claim 24, the reference teaches simultaneously injecting 
charge carriers into the photovoltaic cell via at least one electrode selected from the 
group consisting of the first and second electrode. Application of the field will inherently, 
inject charge carriers. 

Regarding claims 1 1 and 20, the reference teaches that the photoactive layer 
comprises an electron donor and an electron acceptor (section 2, 1f1). 

Regarding claim 13, the reference teaches that the electric field is formed by 
applying a field voltage to the first and second electrodes (section 2, If 3). 

Regarding claim 14, the reference teaches that the electric field exceeds a no- 
load voltage of the photovoltaic cell (section 5, If 1 ). Where 5 to 1 0 V clearly exceeds a 
no-load voltage because the open current voltage of single junction cells are typically of 
the order of 1 V or less. 

Regarding claims 15 and 22, the reference teaches that the electric field exceeds 
the no-load voltage by at least 1 V (section 5, If 1). Where 5 to 10 V clearly exceeds a 
no-load voltage. 
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Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

7. Claims 1-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Cravino in view of Sentein and further in view of Zhao. Applicant is directed to the 
above paragraphs for a complete discussion of Cravino. 

As to claim 1, Cravino teaches a photovoltaic cell comprising, 

• A photoactive region and two metal electrodes (p-type/n-type between anode 
and cathode, Figure 1), 

• The photoactive layer comprising a conjugated polymer component and a 
fullerene component (section 5, If 1), and 

• The two metal electrodes provided on either side of the photoactive layer (p- 
type/n-type between anode and cathode, Figure 1). 
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Cravino is silent to a method for the post treatment of a photovoltaic cell 
comprising: 

• Subjecting the photovoltaic cell to heat treatment above a glass transition 
temperature of the conjugated polymer for a predetermined treatment time, 

• The heat treatment of the photovoltaic cell being carried out for at least a 
portion of the treatment time under the influence of an electric field induced by 
a field voltage applied to the elctrodes of the photovoltaic cell and exceeding 

a no-load voltage thereof. 
Sentein teaches a method for the post treatement of a photovoltaic cell 
comprising: 

• Subjecting the photovoltaic cell to heat treatment near a glass transition 
temperature of the conjugated polymer for a predetermined treatment time 
(section 1 , U 2), 

• The heat treatment of the photovoltaic cell being carried out for at least a 
portion of the treatment time under the influence of an electric field induced by 
a field voltage applied to the electrodes of the photovoltaic cell and exceeding 
a no-load voltage thereof (section 1 , H 2; section 5, U 1 ). Where 5 to 10 V 
clearly exceeds a no-load voltage. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the fullerene/polymer system of Sentein in Carvino because fullerenes 
have an extended delocalised TT-electron source and lead to the cost effective 
fabrication of flexible large area solar cells, as taught by Sentein (section 1 , H 1 ). 
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Neither Cravino nor Sentein teach the heat treatment being above a glass 
transition temperature of the conjugated polymer. 

Zhao teaches a heat treatment being above a glass transition temperature (T g ) of 
the conjugated polymer (Results section, 1f 5). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the method of Cravino and Sentein by increasing the heating 
temperature to above the T g of the conjugated polymer as taught by Zhao because a 
higher crystallization can be obtained at higher crystallization temperatures, as taught 
by Zhao (Results section, 1f 4). Higher crystallization as a result of rectification of the 
polymer molecules reduces potential barriers for extraction of electricity at the electrode, 
as taught by Sentein (Section 5, U 1). Where increased extraction results from 
increased electron transport through the cell due to increased cell efficiency. 

Regarding claim 2, Sentein teaches that the electric field is induced via a field 
voltage that exceeds the no-load voltage of the photovoltaic cell by at least 1 V (section 
5, U 1 ). Where 5 to 1 0 V clearly exceeds a no-load voltage. 

Regarding claim 3, neither Cravino nor Sentein explicitly teach application of a 
field voltage between 2.5 and 3 V. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to apply a voltage between 2.5 and 3 V, since it has been held that 
discovering an optimum value of a result effective variable involves only routine skill in 
the art. In re Boesch, 617 F. 2d 272, 205 USPQ 215 (CCPA 1980), especially in light of 
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the fact that the current/voltage experiments were performed for a broad range of 
values as seen in Sentein (Figure 5). 

Regarding claim 4-9, neither Cravino nor Sentein explicitly teach that the 
invention as to claim 1 or claim 2 or claim 3 is subjected for between 2 and 8 min 
(claims 4-6) or between 4 and 5 min (claims 7-9); to heat treatment under the influence 
of an electric field. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have subjected the cell to heat treatment for between 2 and 8 minutes 
(claim 17) or between 4 and 5 minutes (claims 18 and 23) since it has been held that 
discovering an optimum value of a result effective variable involves only routine skill in 
the art. In re Boesch, 617 F. 2d 272, 205 USPQ 215 (CCPA 1980), especially in light of 
the fact that the time scale used during experimentation is of the same order of 
magnitude (min) as seen in Sentein (Figure 6). 

8. Claims 12 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sentein as applied to claim 10 above, in view of Zhao. Applicant is directed above 
for a complete discussion of Sentein. 

Regarding claims 12 and 21, Sentein is silent to heating above a glass transition 
temperature of the electron donor. 

Zhao teaches heating above a glass transition temperature of the electron donor 
(conjugated polymer) (Results section, 5). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to increase the heating temperature to above the T g of the conjugated polymer 
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as done by Zhao in Sentein because a higher crystallization can be obtained at higher 
crystallization temperatures, as taught by Zhao (Results section, If 4). 
9. Claims 16-18 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sentein as applied to claim 10 or 19 above. 

Regarding claim 16, Sentein suggests application of a field voltage between 2.5 
and 3 V. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to apply a voltage between 2.5 and 3 V, since it has been held that 
discovering an optimum value of a result effective variable involves only routine skill in 
the art. In re Boesch, 617 F. 2d 272, 205 USPQ 215 (CCPA 1980), especially in light of 
the fact that the current/voltage experiments were performed for a broad range of 
values as seen in Sentein (Figure 5). 

Regarding claims 17-18 and 23, Sentein teaches that the photovoltaic cell is 
subjected for between 2 and 8 min (claim 17) or between 4 and 5 min (claims 18 and 
23); to heat treatment under the influence of an electric field. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have subjected the cell to heat treatment for between 2 and 8 minutes 
(claim 17) or between 4 and 5 minutes (claims 18 and 23) since it has been held that 
discovering an optimum value of a result effective variable involves only routine skill in 
the art. In re Boesch, 617 F. 2d 272, 205 USPQ 215 (CCPA 1980), especially in light of 
the fact that the time scale used during experimentation is of the same order of 
magnitude (min) as seen in Sentein (Figure 6). 
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Correspondence/ Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MIRIAM BERDICHEVSKY whose telephone number is 
(571)270-5256. The examiner can normally be reached on M-Th, 7:30am-6pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jessica Ward can be reached on (571) 272-1223. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/M. B./ 

Examiner, Art Unit 4132 
/Jessica L. Ward/ 

Supervisory Patent Examiner, Art Unit 4132 



